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1
1 975 ([7]) B.Y.Chen C.S.Houh
$\phi$ : $M^{n}arrow(N, ds^{2})$ $n$ $K$
$K$ $\phi_{t}$ : $Karrow(N, ds^{2})$ , $\phi 0=\phi$
$\mathcal{W}(\phi_{t})=\int_{K}|H|^{n}dv$ ,
$|H|$ $dv$ $\phi_{t}^{*}(ds^{2})$ $N$ ( )
$n=2$ Willmore bosonic string theory
Polyakov extrinsic action $([13])_{\text{ }}$ $K$
$\frac{d}{dt}(\mathcal{W}(\phi_{t}))|_{t=0}$ $M^{n}$ stationary ($n=2$
Willmore ) $n>2$ trivial
Chen $|H|$
trivial Id $([5])_{\text{ }}$
stationary




$K(\pi)$ $\pi\subset T_{p}M^{n_{\text{ }}}p\in M^{n}$ $T_{p}M^{n}$
$e_{1},$
$\ldots,$
$e_{n}$ $p$ $\tau$ $\tau(p)=\sum_{:<j}K(e:\wedge e_{j})$ $L$
$r\geq 2$ $T_{\mathrm{p}}M^{n}$ $\{e_{1}, \ldots, e,\}$ $L$ $L$
$\tau(L)$ $\tau(L)=\Sigma_{\alpha<\beta}K(e_{\alpha}\wedge e\rho)$, $1\leq\alpha,\beta\leq r$ $\text{ }$
$k\geq 0$ $S(n, k)$ 2 $k$-tuple $(n_{1}, \ldots, n_{k})$
:
$n_{1}<n$ , $n_{1}+\cdots+n_{k}\leq n$ .
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$n$ $\mathrm{S}(n, k)$ $\mathrm{S}(n)$ $k$-tuple($n$” $\ldots,$ $n\mathfrak{d}arrow \mathrm{S}(n)$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ Chen
([5])
$\delta(n_{1}, \ldots,n_{k})(p)=\tau(p)-\inf\{\tau(L_{1})+\cdots+\tau(L_{k})\}$ , (2.1)
$L_{1},$
$\ldots,$
$L_{k}$ $T_{p}M$ $\dim Lj=nj,$ $j=1,$ $\ldots,$ $k$
$2n$ $\delta^{c}$
:
$k$-tuple $(2n_{1}, \ldots, 2n_{k})\in S(2n)$








Hp $JH_{p}=H_{p}’$ , (3.1)
Hp $H_{p}^{[perp]}$ $JH_{p}^{[perp]}\subset T_{p}^{[perp]}M$. (3.2)
Totally real holomorphic $\mathrm{C}\mathrm{R}$- proper
proper
$\tilde{M}^{m}(4c)$ $4c$ $m$ $H$ $2n$
$\tilde{M}^{m}(4c)$ $(2n+p)$ $\mathrm{C}\mathrm{R}$- $M^{2n+p}$
$\delta(n_{1}, \ldots, n_{k})$ $\leq$ $c(n_{1}, \ldots, n_{k})|H|^{2}+b(n_{1}, \ldots, n_{k})+3n(c=1)$ , (3.3)
$\delta(n_{1}, \ldots, n_{k})$ $\leq$ $c(n_{1}, \ldots, n_{k})|H|^{2}-b(n_{1}, \ldots, n_{k})-3n+\frac{3}{2}\sum_{i=1}^{k}n_{i}$ $(c=-1)$ . (3.4)
$(n_{1}, \ldots, n_{k})\in S(2n+p)$ $*\uparrow\backslash \dagger_{\vee}$ $c(n_{1}, \ldots, n_{k})$ $b(n_{1}, \ldots, n_{k})$
$c(n_{1}, \ldots, n_{k})=\frac{n^{2}(n+k-1-\sum n_{j})}{2(n+k-\sum n_{j})}$ ,
$b(n_{1}, \ldots, n_{k})=\frac{1}{2}(n(n-1)-\sum_{j=1}^{k}nj(nj-1))$ .
$(n_{1}, \ldots, n_{k})$-ideal CR-
$\delta(n_{1}, \ldots, n_{k})\leq c(n_{1}, \ldots, n_{k})|H|^{2}+\tilde{\delta}(n_{1}, \ldots, n_{k})$ (3.5)
$\tilde{\delta}(n_{1}, \ldots, n_{k})=\tilde{\tau}|_{T_{\mathrm{p}}M}-\inf\{\tilde{\tau}(L_{1})+\cdots+\tilde{\tau}(L_{k})\},\tilde{\tau}|_{T_{p}M}=\sum_{i<j}\tilde{K}(e_{i}\wedge e_{j}),$ $L_{j}\subset T_{p}M$ ,
$\tilde{K}$
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4 $\mathrm{C}H^{m}(-4)$ Ideal CR-
$\mathrm{C}H^{m}(-4)$ $(2n+1)$ $(2, \ldots, 2)$-ideal CR-
Theorem 1 $U$ $\mathrm{C}^{n}$ $\Psi$ : $Uarrow \mathrm{C}^{m-1}$ $\delta^{c}(2, \ldots, 2)=0$
$z$ : $\mathrm{R}^{2}\cross Uarrow \mathrm{C}_{1}^{m+1}$ :
$z(u, t, w_{1}, \ldots, w_{n})=(-1-\frac{1}{2}|\Psi|^{2}+iu,$ $- \frac{1}{2}|\Psi|^{2}+iu,$ $\Psi)e^{:t}$ . (4.1)
$(z, z)=-1$ $z(\mathrm{R}^{2}\cross U)$ $H_{1}^{1}:=\{\lambda\in \mathrm{C}:\lambda\overline{\lambda}=1\}$
$z(\mathrm{R}^{2}\cross U)/\sim$ $\mathrm{C}H^{m}(-4)$ $2n$ $(2n+1)$ CR-
$\delta(2, \ldots, 2)$ -ideal $z,$ $w\in \mathrm{C}_{1}^{m+1}$ $(z, w):=-z_{0}\overline{w}_{0}+\Sigma_{k=1}^{m}z_{k}\overline{w}_{k}$ .
$m>n+1$ linearly full $\mathrm{C}H^{m}(-4)$ $2n$








Theorem 2 $\mathrm{C}H^{m}(-4)$ $(2n+p)$ Ideal CR-
$p=1,$ $m>n+1$ linearly full non-minimal $\mathrm{C}H^{m}(-4)$
holomorphic circle foliate $\text{ }$ $p>1$ minimal $\mathrm{C}H^{m}(-4)$ geodesic
foliate $\text{ }$ $holomo7phic$ cixle $\gamma(s)$ $\gamma’$
$\xi$ $|\langle\sqrt, J\xi\rangle|=1$ circle








(i) $k\ovalbox{\tt\small REJECT} n$ ( $4.\mathfrak{y}$
(ii) $k<n$ $z\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{D}Uarrow \mathrm{c}\ovalbox{\tt\small REJECT}^{\ovalbox{\tt\small REJECT}}$
$z(s, t, x_{1}, x_{2}, \ldots, y_{1}, y_{2})=(g(x, y)e^{-(1-\alpha^{2})is},$
$\frac{\alpha\sqrt{(1-\alpha^{2})}}{1-\alpha^{2}}e^{\frac{1-\alpha^{2}}{\alpha}:t},$
$\phi(x, y)e^{-(1-\alpha^{2}):\epsilon})$ , (4.2)
$\alpha=\sqrt{\frac{k}{2n-k}},$ $-|g|^{2}+| \phi|^{2}=-\frac{1}{1-\alpha^{2}}$ $z_{1}=(g(x, y)e^{-(1-\alpha^{2})is},$ $0,$ $\phi(x, y)e^{-(1-\alpha^{2}):s})$
$\mathrm{C}_{1}^{m}$ Lorentz $CR$ :
$\{E_{1}, \ldots, E_{2n},\tilde{E}_{2n+1}\}$
(a) $E_{2l}=iE_{2l-1}(l=1, \ldots, n),\tilde{E}_{2n+1}=\ovalbox{\tt\small REJECT}^{1}1-\alpha\frac{\partial}{\partial s}$
(b) $\tilde{h}$
$\tilde{h}(E_{2r-1}, E_{2r-1})=\sqrt{1-\alpha^{2}}i\tilde{E}_{2n+1}+\phi_{r}\tilde{\xi}_{r}$ , (4.3)
$\tilde{h}(E_{2r}, E_{2r})=\sqrt{1-\alpha^{2}}i\tilde{E}_{2n+1}-\phi_{r}\tilde{\xi}_{r}$ , (4.4)
$\tilde{h}(E_{2r-1}, E_{2r})=i\phi\tilde{\xi}_{r}$ , $\tilde{h}(X_{i}, X_{j})=\tilde{h}(X_{i},\tilde{E}_{2n+1})=0$ , $(i\neq j)$ (4.5)
$\tilde{h}(\tilde{E}_{2n+1},\tilde{E}_{2n+1})=-\sqrt{1-\alpha^{2}}i\tilde{E}_{2n+1}$ (4.6)
$X_{j} \in\tilde{L}_{j}:=Span\{E_{n_{1}+\cdots+n_{j-1}+1}, \ldots, E_{n_{1}+\cdots+n_{j}}\}(j=1, \ldots, n)_{f}n_{1}=\cdots=n_{n}=\frac{2n}{k},$ $\phi_{r}$
$\tilde{\xi}_{r}\#\mathrm{h}i\tilde{E}_{2n+1}$
$m=n+1$ $\delta^{c}(2, \ldots, 2)=0$ (4.3)-(4.6)
Theorem 5 Theorem 8 $M$ 3 JH
Ideal $\mathrm{C}\mathrm{R}$
$\mathrm{C}\mathrm{R}$- $M^{2n+1}$ almost contact structure
$M^{2n+1}\cross \mathrm{R}$ almost complex structure
$M^{2n+1}$ normal Th 8 $J\mathcal{H}^{[perp]}$
normal
5 $\mathrm{C}P^{m}(4),$ $\mathrm{C}^{m}$ Ideal CR-
$\mathrm{C}H^{m}(-4)$ normal ideal CR $\mathrm{C}P^{m}(4),$ $\mathrm{C}^{m}$ 3
normal ideal $\mathrm{C}\mathrm{R}$ $\mathrm{C}H^{m}(-4)$
$(2n)$ -ideal CR ${\rm Min}\{\tau(L^{2n})\}=\tau(H)$ $\mathrm{C}P^{m}(4),$ $\mathrm{C}^{m}$
poposition
6,8
Proposition 5 $\mathrm{C}^{m}$ 3 (2)-ideal $CR$- nomal $\mathrm{C}\cross \mathrm{R}arrow \mathrm{C}\cross \mathrm{C}$
Proposition 6 $\mathrm{C}^{m}$ $2n+1$ $(2n)$ -ideal $CR$- ${\rm Min}\{\tau(L^{2n})\}=\tau(H)$
$N^{2n}\cross \mathrm{R}arrow \mathrm{C}^{\mathrm{m}-1}\cross \mathrm{C}$ $N^{2n}$ $\mathrm{C}^{\mathrm{m}-1}$ Kaehler
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Proposition 7 $\mathrm{C}_{\ovalbox{\tt\small REJECT}}P^{m}(4)$ 3 (2)-ideal $CR$- normal $\mathrm{C}P^{2}(4)$
$\ovalbox{\tt\small REJECT}$ geodesic sphere
Proposition 8 $\mathrm{C}P^{m}(4)$ $2n+1$ $(2n)$ -ideal $CR$- ${\rm Min}\{\tau(L^{2n})\}=\tau(\mathcal{H})$
$\mathrm{C}^{m}$ $(2\mathrm{n})$-ideal $\mathrm{C}\mathrm{R}$- normal ${\rm Min}\{\tau(L^{2n})\}=\tau(H)$
3 normal
$\mathrm{C}^{\mathrm{n}}\cross \mathrm{R}$ normal $(2\mathrm{n})$-ideal $\mathrm{C}\mathrm{R}$
C7”(4) 3 (2)-ideal $\mathrm{C}\mathrm{R}$ normal
$\mathrm{C}P^{2}(4)$
6 $S^{6}$ Ideal CR-
$S^{6}(1)$ 3 $\delta(2)\leq 2+\frac{9}{4}H^{2}$
(2)-ideal $S^{6}(1)$ nearly Kaehler structure $J$
F. Dillen L. Vrancken $(S^{6}(1), J)$ (2)-ideal totally r
$([11])_{\text{ }}$ R. Deszcz, F. Dillen, L. Verstraelen, L. Vrancken quasi-Einstein
([8]) ${\rm Min}\{\tau(L^{2})\}=\tau(H)$ (2)-ideal $\mathrm{C}\mathrm{R}$
Theorem 9 ${\rm Min}\{\tau(L^{2})\}=\tau(H)$ 3 (2)-ideal CR-
$\mathrm{C}H^{m}(-4)$ (2)-ideal ${\rm Min}\{\tau(L^{2})\}=\tau(\mathcal{H})$
$\mathrm{C}P^{m}(4)$ (2)-ideal (2)-ideal $\mathrm{C}\mathrm{R}$
general property
Theorem 10 3 (2)-ideal $CR$- minimal quasi-Einstein (
$\rho+\rho^{[perp]}=1$
$\text{ }$ $\rho=\frac{2}{n(n-1)}\tau,$ $\rho^{[perp]}=\frac{2}{n(n-1)}\sqrt{\Sigma_{i<j}^{n}\Sigma_{r<s}^{m-n}\langle R^{[perp]}(e_{i},e_{j})\xi_{r},\xi_{\mathit{8}}\rangle}$ (
$n=3,$ $m=6$) $R^{[perp]}$
$\mathrm{c}$ ([10])
$\rho+\rho^{[perp]}\leq c+|H|^{2}$ ? (6.1)
1 Chen ([5]) 2 ([11])
3 F. Dillen,
$\mathrm{P}.\mathrm{J}$ . Smet, $\mathrm{L}$ . Verstraelen, L. Vrancken $\text{ }$
Theorem 11 ([11]) $(S^{6}(1), J)$ 3 totally oeal





Compact stationary $G$ $n$
$\pi$ : $Parrow M$ $\mathrm{G}$- $d\sigma^{2}$ $\omega$ $G$





$\gamma$ $\sum$ $\mathcal{W}$ $N_{G}=\{p^{-1}(\gamma)\}$
\Sigma $\mathcal{W}$ $N_{G}$ $\sum\cap \mathcal{N}_{G}=\sum_{G}$
([12])
$\mathrm{P}$ $\mathrm{G}$- $p^{-1}(\gamma)$ $(\mathrm{n}+1)$ stationary
$\mathcal{F}(\gamma):=\int_{\gamma}(\kappa^{2})^{\underline{n}\pm\underline{1}}2ds$ generalized elastica
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